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ABSTRACT

The research reported here is an extension of a
previous enquiry by Brechling and Jehn into the
relationships between labor turnover and the
unemployment insurance tax. First, the data base
was extended through 1977, and the original models
were re-estimated. The original and enlarged data
sets yielded similar conclusions. Second, the
influence of the taxable wage base of the social
security tax upon labor turnover was examined.
This taxable wage base seems to have a different
impact from that of the taxable wage base of the
unemployment insurance tax. Third, the relation-
ships between the seasonal pattern of labor turnover
and the unemployment insurance tax were examined.
The results tended to be weak. Viewed as a whole,
the results of the new investigation are not as
strong as the original ones, but they do support the
conclusion that there are significant relationships
between labor turnover and the parameters of the
unemployment insurance tax.
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INTRODUCTION

The research reported here continues earlier work that
was also sponsored by the U.S. Department of Labor,
ASPER (Contract No. J-9-M-6-Ol9)-. That report, refer-
ence [3], was submitT -n -- pril 1978.

Under the new contract (No. J-9-M-8-0130), the earlier
work has been extended in three uIrectiun. :

* The data base has been extended through 1977
and the original regression equations were re-run.

* The impact of the tax parameters on the sea-
sonal patterns of labor turnover has been examined.

* The influence of the taxable wage base of the
Social Security (SS) tax upon labor turnover has also
been examined.

The new empirical analysis yields several conclusions.

First, the original and the enlarged data sets have led
to very similar results. Hence, the original conclu-
sions about the impact of the unemployment insurance
(UI) tax parameters on labor turnover are supported by
the new evidence.

Second, the theoretical predictions about the relation-
ships between the tax parameters and the seasonal
patterns of labor turnover are not supported substan-
tially by the empirical results. Most of the relevant
parameter estimates are insignificant and the signs of
the few significant ones tend to be contrary to the
theoretical predictions. Third, the introduction of
the taxable wage base of the SS tax does not affect the
basic results but reduces the overall goodness of fit
of the regression equations.

THE THEORETICAL PREDICTIONS

The theoretical relationships between the parameters of
the UI tax structure and labor turnover have been
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discussed in three previous papers [references 1, 2,
and 31. The main conclusions of these discussions will
be presented here. The interested reader is referred
to the three papers for details.

The theoretical and empirical analyses have been
applied to states using the reserve ratio method of
experience rating. Under this method the tax rate for
a firm is related to its reserve ratio, which is
defined as the ratio of the firm's UI account balance
to its taxable payroll. The change in the firm's
balance is the difference between its tax payments and
the benefits paid to its ex-employees. A typical tax
schedule is presented in figure 1.

There are six relevant parameters of such tax systems:

They are: (i) the taxable wage base (Z), which is the
maximum amount of an employee's annual earnings that is
treated as taxable payroll; (ii) the tax rate that
applies to firms with negative reserve ratios (NEGTAX);
(iii) the tax rate that applies to firms with small
positive reserve ratios (MAXTAX); (iv) the average
slope of the tax schedule over the region which is
characterized by a large number of downward steps
(SLOPE); (v) the minimum tax rate payable by firms with
relatively large reserve ratios (MINTAX); and (vi) the
reserve ratio (MINRES) at which MAXTAX ceases and the
sloped part of the tax schedule begins to apply.

The parameters of the UI tax may affect labor turnover
for two reasons. First, increases in labor turnover
(especially in quits and new hires) tend to raise the
taxable payroll. Second, increases in labor turnover
(especially in layoffs) tend to raise the tax rate.
A cost-minimizing firm ought to take account in its
turnover decisions of the marginal tax cost of labor
turnover.

The derivations of the sign predictions in the rela-
tionships between labor turnover and the parameters of
the tax structure are given in reference [1]. In
summary, they are:
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(i) t 0 asw where q stands for labor
turnove? and w for th; average annual earnings per
employee. This relationship is expected to be weaker
for layoffs than for quits.

(ii) < 0 (v) - aq < 0 for quits and > 0
aw E9MAXTAX for layoffs

(iii) cwq < > 0 (vi) TAX < 0 for quits and > 0MI for layoffs

(iv) ~aq < 0 (vii) aq < 0 for quits and
<0for layoffs(iv) AX < avi MINRES <> 0 for layof ,

The relationships between the parameters of the tax

structure and the seasonal patterns of labor turnover
have not been analyzed before, and will now be con-
sidered in some detail.

The UI tax gives firms an incentive to alter the
seasonal pattern of labor turnover because taxable pay-
rolls are not transferable from one firm to another.
Suppose, for instance, that a firm has an employment
position for a salary of $12,000 per annum and that the
taxable wage base is $6,000. If the employment posi-
tion is filled by one employee for an entire calendar
year, the taxable payroll is equal to $6,000. If, on
the other hand, the position is filled by one employee
until July 1 and by another newly hired employee from
July 1 to December 31, then the taxable payroll is
equal to $12,000 -- the first $6,000 earned by each of
the two employees, because the law does not permit the
transfer of any accumulated taxable payroll from one

employer to another. Thus the taxable payroll per
employment position (m) lies somewhere between the tax-
able wage base (Z) and the annual earnings (w).

The above example shows that the firm can reduce its
taxable payroll by reducing its intra-year labor turn-
over by either not turning employees over or moving the
turnover activity to the beginning or the end of the

%4
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calendar year. Thus if the first employee had been
laid off and the second employee had been hired on
January 1, rather than on July 1, the taxable payroll
would have been Z - $6,000.

The relationships between the taxable wage base, annual
earnings, labor turnover and the taxable payroll are
illustrated in figure 2. They are limited to cases
where w < w.

The taxable wage base (W) is measured along the hori-
zontal and the taxable payroll along the vertical axis.
With annual earnings at wI and positive intra-year
labor turnover at ql, the taxable payroll (m) is a
non-linear function of the taxable wage base (W).When
Z=0 then m=0 and the tax disappears. At the other
extreme, when W=wl, the tax is levied on the total
payroll and m=W=wl. Between the two extreme posi-
tions, when 0 < w < wI , the taxable payroll exceeds
the taxable wage base, that is W<m<w I . The excess of
m over w, namely (m-3), varies with annual earnings (w)
and the amount of intra-year labor turnover (q). As
annual earnings rise from wI to w2 , the entire
curve moves from (0-A) to (0-B).For a given average
annual earnings, wl, the curve (0-A) moves closer to
the 450 lines as labor turnover declines from ql to
q2.

Because the tax paid by the f'rm for each employment
position is the product of the taxable payroll (m) and
the tax rate (T) there is a marginal tax cost of intra-
year labor turnover. This cost increases with the tax
rate (T) and with annual earnings (w). Further, the
relationship between this marginal tax cost and w is
non-linear, being positive for low Z's and negative for
high Z's. Hence, the firm has an incentive-to reduce
intra-year labor turnover when T, w and low w's rise,
and to raise it when high ;'s rise. Because the above
arguments apply only to labor turnover which involves
newly hired employees, the theoretical predictions are
likely to be stronger for quits and new hires than for
layoffs most of which are temporary.

5
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The relationship between the tax rate (r) and the
parameters of the tax rate is quite straightforward and
apparent from inspection of figure 1. The tax rate
tends to rise with increases in NEGTAX, MAXTAX, MINTAX
and MINRES and to fall with increases in SLOPE.

If a stands for the relative amount of labor turnover
that takes place at the end and the beginning of the
calendar year, the above theoretical arguments thus
imply the following sign predictions:

(i) am > 0 for low W and < 0 for high w

(ii) -L > 0 (v) > 0C1 wTM-INTAX

(iii),NEGTAx > 0 (vi) MINRES > 0

(iv) OMAXTAX > 0 (vii) SLOPE < 0

THE EMPIRICAL RESULTS

The empirical results presented in reference [3] were
based on an analysis of a panel of cross-section and
time series data. The cross-sections referred to
states and the time series to the years 1962 to 1969.
After extending the data through 1977 they were used in
the following three sets of empirical analyses: First,
the relationships between labor turnover and the param-
eters of the UI tax structure were reexamined. Second,
the taxable wage base (w) was redefined as the mean of
the taxable wage bases for UI and the SS tax. Third,
the relation between the seasonality of labor turnover
and the various parameters of the tax structures were

7
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estimated. Let us examine the three sets of results in
turn.1

The first five rows of Tables 1, 2 and 3 show the
results of the re-estimation of the original model with
the enlarged data set for total manufacturing industri-
es, and the two subsets: durable goods industries and
nondurable goods industries. The corresponding results
for eleven two-digit industries are presented in appen-
dix tables A-1 to A-5. The new results differ somewhat
from the previous ones:

* The nonlinear relationship between labor
turnover and the taxable wage base seems to be weaker.
Particularly in total manufacturing the signs of w' and
Z2 have been reversed. For durables and about eight
of the eleven two-digit industries, however, the esti-
mated coefficients of Z and ;2 had the predicted
signs.

* The regression coefficients of the hourly
wage rate (w) are very similar to the previous ones:
mostly negative for accessions, new hires and quits but
positive for layoffs.

0 The coefficients of NEGTAX are generally
negative as in the previous results and as predicted by
the theory.

* MAXTAX should have a negative impact on quits
and a positive one on layoffs. This prediction is
supported quite strongly by both the first and the
second set of results.

* The regression coefficients of SLOPE tend to
be negative, but not very significant.

iThe taxable wage base (w) and the hourly wage rate
(w) were deflated by the industry's wholesale priceindex.
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0 The signs of the coefficients of MINRES and
MINTAX are mixed, some support and some reject the
theoretical hypotheses.

A comparison of the 1962-69 results with the 1962-70
results shows that the larger sample gives more ambigiu-
ous answers. But there are still many strong associa-
tions between labor turnover and UI tax parameters. It
seems reasonable to conclude that both the taxable wage
base and the degree of experience rating play signifi-
cant roles in the determination of labor turnover.

The second five rows of tables 1, 2 and 3 contain the
estimated regression coefficients when - is defined as
the mean of the taxable wage bases for both the UI and
the SS tax. The results for eleven two-digit industri-
es are presented in appendix tables A-6 to A-10. In
summary:

0 The overall fit of these equations is slight-
ly worse than when w is taken to be the taxable wage
base of only the UI tax.

0 The coefficients of the parameters other than
w and Z2 are very similar in the two cases.

* The coefficients of ; and 2, on the other
hand, appear to be affected substantially by the defi-
nition of Z. When - consists of both tax bases its
influence upon labor turnover still tends to be non-
linear but opposite to that predicted by the theory.
Increases in ' typically first raise and then reduce
labor turnover.

0 Moreover, the coefficients of both ; and ;2

tend to be significant at conventional levels. This
relatively strong result, which is at variance with the
theory and the previous findings, deserves further
investigation.

The final set of tests that have been performed with
the larger data set concern the amount of labor turn-
over that is concentrated at the beginning and end of
the calendar year because of the unemployment and

12
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social security taxes. For this purpose an appropriate
seasonality factor (a) was computed and used as the
dependent variable. The availability of monthly
turnover data permitted the calculation of four
different a's for each industry, turnover category,
state and year. In particular a1 is the ratio of the
mean of labor turnover in December and January to the
mean of labor turnover in the correspondinq two years.
The other seasonality neasures a2, q3 and 04 are
defined similarly except that their numerators contain
the means of labor turnover from November to February,
October to March and September to April, respectively.

As before, the independent variables are the parameters
of the tax structure, the hourly wage rate, and annual
intercept dummies. The taxable wage base is the mean
of the taxable wage bases of the UI and the SS taxes.
Both w and w are deflated by the appropriate industry's
wholesale price index.

Tables 4, 5 and 6 contain some results for total manu-
facturing, durable goods industries and nondurable
goods industries. The equations refer to the a which
has yielded the highest R2 . The figures in tables 4,
5 and 6 show that there are not many consistent and
significant patterns in the relationships between the
parameters of the tax structure and the seasonality
statistic.

The strongest set of coefficients refer to MINTAX.
Almost all of them are negative and quite significant.
Their negative sign does not, however, support the
theoretical prediction as stated at the end of the
previous section. Many of the other coefficients are
quite weak. Of the few significant ones, most do not
support the theoretical predictions. The relationships
between the parameters of the tax structure and the
seasonal pattern of labor turnover especially that
between a and MINTAX needs further study.

13
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CONCLUDING REMARKS

The results of further investigations into the rela-
tionships between labor turnover and the parameters of
the UI tax have been presented. The starting point of
the research was reference [3], which contained strong
and positive results. The research was extended in
three directions.

First, data for 1970-77 were added and the original
model was reestimated. The new results are somewhat
weaker than the original ones but, by and large, in
accordance with the theory.

Second, the taxable wage base (w) was defined as the
mean of the taxable wage bases of the unemployment
insurance tax and the social security tax. This change
led to a radical change in the signs of ; and 2.

This new result is somewhat puzzling it does not affect
the conclusion that the degree of experience rating in
the unemployment insurance tax tends to have a signifi-
cant influence on labor turnover.

Third, the influence of the tax parameters upon the
seasonal pattern of labor turnover was investigated.
The results were not very strong and did not lend
strong support to the proposition that the tax struc-
ture induces firms to shift their labor turnover
actions to the end and to the beginning of the calendar
year. However, a few strong associations have been
discovered. The scope of the research underlying this
report was quite limited. Yet it has uncovered some
puzzles and strong relationships which deserve further
theoretical and empirical investigation.
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